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(57) [giisfj] 

m^WLh. M^S 2 tm^S 3 t*Jtt!iL, •fi^S2<D 

mns2 <DiL%yi)^K>tm^s z tcoi-feT^^o ton 



100 



101 



102 103 



105 104 



S7 



1 1 



PWM 



SI 



/ 

±fB{t^S 2i±iHffi^S 3iSrlt|!«b. ±|E^i^S2 

±Mi/vvxmmm^^\zj::io /viT^m^rnvTzm^s 2 
±mm^s2t±lRm^s3t^itmv. ±ia^#s2 

±IBfi^S2t±IBff^S3tSitig^L., ±tB{t^S2 

e. ±sii*@*g: J; K> '^m\zmfiSc^tiT s niKroiif tttr 

i <o±\:^m^m^wiiim^t Lx±^mi^^mziiiti 

«. 

[if*JB4] ±IB^ili?l9:tictD»ffi$nfcS*S* 

:*j-r2> z. t Sr1#@ii-r -511*31 3 IB«©m^ii<iSia. 
[0 0 0 1] 



(2) 

2 

[0 0 0 2] 

<D5^;i/^->i7'-7^ill:tr^«> J^X-y:x.-\L>fWei\Z 
ttPWM (Pulse Width Modulation) ^SIIS^T7±P 

[0 0 0 3] v'yX'd'iy^^^wm^^M^x^tz 
:^-7'><^m^<m^\z'D\^xwm-^. 

^<£ll4t-^ll±S«3«, 0 8t^-rJ:5tC, =r)V9 
->i^V^ilg§4 0 PWM'Xi|^4 1 i, X-f ^^/^^ 
^^^>'a.-;i/4 2 <h, LPF (Low Pass Filter) LP 

[0 0 0 4] 'f}\^^ ->i^v^wg 4 0 9 n^-r i 

<h, 1 4 1 ©m:^<&ai4i-r5>a^J-S 1 4 2 ffi 

^Sl 4 2CDtt5:;^7S«^{t:-r?.«^^fbSl 4 3 
fkS 1 4 3 (Daj.:fj 2: 1 ^ n y i7 (S^fbSoftf^i? p >y 
i7) iJ-fcltSMbT±IB«lfSl 4 1 fCiSm-^ibT 
A:^t- SiiiffilHigS 1 4 4 t*«B^*. x;i/5'->^v^iB 

gg4 OTH. -y-^y^'j y^n'm,<D^^(jinmmx& 
^^-{^7.v^^n\z^^^x. -^m^'^n\zmFi-\m^ 
^'>fs:<. wmmx±.(rywmM\z^=f-vc^^^'Sr< 

^SrPWM^il|||4 1 t'Ar'j-r^., PWM^PS4 1-C 
ti, A:^Sn>t:t-X'r:tffi^(CPWM^ii2:fT'5, 
[0 0 0 5] PWM^W$n)i::t-5*-<::t«^H, X-T 
>y5^>^^v'a.-;W4 2 tiJ;0^^(O:^^$«m-^tci| 
itii^^a, LPF4 3S^hbT7.l:;-;<7 4 4*^e.ai:^$tl 

[0 0 0 6] X-f «y5">y^-:^zi— ;i/4 2 

IS. A:^«^J:t9fei^t^«ffiTi!jf^-r^fc*ai:'3ffi^Jr 

40 M^9-2 1 4 2 5 9-^^^{rfB«(Di5(C, A*7-X 

=^wmmz>^^^-n-=y^- h^'j >:¥>^^{'i?. 

iB^M9iiii»co«tiiift«liis^-r«>. 

[0 0 0 7] Di^«:^Jt4gStJ. ±aiL.fcJ;5/^x;i'iS' 



3 

[0 0 0 8] 

tb. m^<tmzu^)V(Dm^^m^^^A:>]-^tiitm^. m 

[0 0 0 9] 7.-( y^>^=Ei?3.-)VTi^m-^tl 

fcmmzj: 0 7> tf-;^ ^mmr^-Drnmrnmiz^^^r 
[0 0 10] ^ziT, *^Bj«, ±}^hrc^of3:mmiz 

[0011] 

att, ±m<Dmm=&m»:^^rz!!biz, m^^m^it-r^ 

«<@-r-5«g^®<»:, ±l2^^S2t±l5m^S3t* 

iti^U> ±1511^5 2COSz:^±^^i5i:±SBm^S SCDft 

i^-^nx^^^m^o^mz^iQ ^c^M^m^wm-r^ 



(3) 

tit^^±m^m^miz^K)miiivrzm^mimwt^m 

[0 012] t0mms^i^mmx\t, iL±f)^<om&^m 
RzfiLTf}^iomtii^mxmm^mzxihti^^mn^it 

10 [0 0 13] :ii¥tmiz%^mnmmmm\t. ±m. 

(D^m^m^-r^fztbiz. mn^m^it-r^m^j-^m^ 

^m^fb\hij-^titzm^s lf)^^mmm^x&^ml!&m 

7.<^m^^mzi:K> nj^T^m^^mi^tzm^s 2>tm^(D 
±^^(Dm^s 3\zm^-r^m^^&tt. ±fEfi^s2 

<t±IB«^S3<i:Sit«b, ±I2M#S2CD55:-6±75S0 

20 D^ffi#®i, ±fa«^S2<i:±l3«^S3<i:^Jt« 
±IB«^S 2 035[-6T*iD t±em^S 3 tCDiffe 

c^m^m^niiimnthx±^mw^mztiii]t^M 

[0 0 14] dCDft^iiiti^aTtt, iCJi/OJO^ill^g! 

Rxstrffiio^m^wcxmm^mzxmt}-r?>m^=s:it 

^t^^ffib, mii^mx^tiii^rziL'^±f)^^ cornet 
iL-^Ti!)^io<Dm^tA-^^±mmm^^^K)mmizmf^-^ 

»ai Lrzm^mt:UW^mzmM-r^o 

[0 0 15] 

\z'z>\^^xmm^^mv/3iiii^mm\zmm-i-?>, 
[0 0 16] :^^mit. m^itmnz^tJ^'^fts.Dm.m. 
timmmmi\zmm^n^o 
40 [0 0 17] Dmm:hmmmm.i\t. :t-'r^^m^^ 

^vi/v^|@Ufc«^€rPWM (Pulse Width Modulati 
on) ^ia-r-5PWM^|@§gl li, PWM^i)|b;fcffi# 

s 1 *Hif3S<o^if toft^s 2 filter*;^ -f yf^^i^ 

^:S^;l-;H 2t. PWM^i^Lfcft^S 1 SR)f^(7):*: 
^SOttl£tw^lfe-r^^l©l/'^;P^g|Sl 3 7.-f 
>;/5^>i^*Vi-;H 2-eBr^(7);>c^$(lii<iL.fc(t# 

s 2 %m'&<f>±^'-^ (r>m.m\z$t^'t^m 2 <r> v^)\^wsi 
50 S2 0U'^;i/^tftSi 4oai:tjm^S4*^?>i[-&±*iD 
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^±yi)^K>m.\h^ 1 6 iL±.ti^K)^^m 1 5 <Dii!>tim 

fTViiSJ^CDigid^^^£ii-2:l^*-r^LPF (Low PassFilt 
er) 18^:^£«^^. Sfe,. L P F 1 8 TiS5«(D«&|S: 
rit^i-Tjsi^i^nfcm^H, xe-;^ 1 9 {r««&$n-5. 

[0 0 18] c:;iT. 'f)V^'^if^^m-:fsmz'D\^xm 

ISf 0®2«;5S:)-'f^7s h^jgi^2 f oT«>-57>^ 

)Vi)'i f s / 2 tC^LTiSJ^&^fiiJfdSf '9jg$nTtti;'3$ 
•5. 

[0 0 19] CKOgrOjIb 
7sVm^^2 f 0 -SWT. t$ 

[0 0 2 0] ^ft. y'}V^z^if^^m:^mt. Jisvi^is 
[0 0 2 1] ;^*3. d/a^ 

[0 0 2 2] y'JV^ i^^-^^mif^Z^^DXA^mT 



(4) 

,(icb--;/h) (Di&m^^tmmz^mv. mu^jvau- 

[0 0 2 3] ±mhrcy'ji^ i^if-^^m-^miz^io 
\z9)v^i^^-^^m^no^)v^i^^-^^m^ i oti, 

M^ioit. M#gi 1 0 1 (D&,ts^m^t^n.if^ 1 

0 2 <h, m6^^ 1 0 2 (Dmti^mrf-it\.xmmm\z^^ 

10 Ta^ic^^trsA;i'X##SttJ:/j-r5g^{b8&i 0 3 

^ir^mhrmn-^i o i \zmmm^thxxti-t^m 

s 7 SrM-i^ftgg i 0 3 0tiJ:^;ff#{c:*HxT®lE>i«lz:^ 

^fkSi 0 3©ffl:^j#^fcMLTjSiE;iffllc*liE-tS« 
lElHisSS^msisi 7tjjo#gi 0 4 i(Dra{c:iS:B1"*^: 

20 iifS, 

[0 0 2 4] x;i'^->i/v^PSgi OH. 0 3fc: 

ot, ^t-y"^ ^m^tlmm^t=^m»-r^mw^ I 
1 1 <i:> 1 1 1 <Dmt)^m^itnm'f<tis 1 1 
2t. ttissi 1 i©a:^m^> »-?<bsi 1 2©ai;^ 

{i^SiKSffiSgi 7©ai:^«^^ljn»-r^a]^§§i 1 3 
Dnffggi 1 3(Dttl;^«^^l i7P.y i7 (g^Yb^l 

i2<Dmi^i7ay^) i^f£irMMvxmn^ 1 1 1 i^js 

1 2CDai:^jm^(r»tTaiE7S:{ttc^^-r-Sii:-s;o^&^ 

»:ai851 7cDtiJ;^«^S 7<&»^^b§il 1 2<Dffi 

timmzMvxmiEisimizmiE-r^mm^&^wmm 1 

7i:ja^igi 1 3 tomizmm-t^ztt-r^. 

[0 0 2 5] 7.-f >;/5^>^^>?3.-;H 2«, J^-fyg^ 
TSD. ON{c:-r^<h«:^co«:^*t#^il&$ti. off{: 

•r^tmti0mm:^^ni:>tit£<u^o ^kdonsckof 

\t. Z(DONRlfOFF(DitmiZ^oX. m^tl^W-i^ 
ttJ:<jro2E<b?£fiJfflbfeJS4@ST**. fs:^, 7s-iv'S'> 
i'^vn.-;n 2tt. pwM^iisi i*^e,A:^$n?) 

[0 0 2 6] S/t, X'f y5^>i^^:i;3.-;H 2Ji, A 
50 ^i-r*. LPF18. ;^t!-^3 1 9&af^HM 



7 

1 Tti, PWM^iSS 1 1 ©m:^«^s 1 

mt. 7.-f y5^>5'^>'i-;H 2, LPF18> 7.tf 
1 0(C:7^'- KA'y i'b, X< ^y^^^i^^rv^JX-jH 2 
[0 0 2 7] rnKDl^^^V-^m^l 1 3«. PWM^ii^ 

i^a^t^cffi^s 4 (;^gi-r-5. iL±i>iiomm^ 1 5 

6^&^figb, mmgei 7{C«$&T^. ^ffi^Cl 7H. « 

^ 1 0 4x«jn»§g 1 1 3 \zm^-r^o fs-n. ffaias i 

04{c:^-ri7UTfi^Sr^aibfc»^, :^':7>^ 

[0 0 2 8] ^:(Dct5tC:PfiK$nfcDiii«;/jiiggBl 
;^-1'<y5^>i^^v?a.-;H 2, LPFlSRtXXtf 

^sisii3. ^2<Du^;w^m§ii 4. a:±*so^fflgi 

^->yv^ilSIS 1 0 (DtPffS 1 0 4 XHHnSSi 1 1 3 

nfcft-^^&PWM^iiill l-CPWM^iaL, PWM^ 

« d co«#ti««-r « BR , 7 - H A- y J: 0 A* 

U;tX--f ^y^^^i^^rv'i-jH 2. LPFlSStXXtf 

-til 9m<D<^mz^r,f^±-n^?^m.^tj-^mir^t 



(5) 

7.-( y^>^^i?:j.-)l'l 2(Dm:f]isns2^m^xt 

^ 1 4\tPf mtfS.D. ^l (Dly^)V^^^l 3 

Rl^f^2 0U^)V^m^l 4(D^&\Z. ®MlHlK$:tSe 
bT, ft^S 1 iffl^S 2<D^'r5>i^S0^T^>m 

[0 0 3 0] Sfc, m 1 CD*JS<Z)J^SlTli, 

10 [0 0 3 1 1 -o^iz, i^mm<Df^2<Dmm<Dmmz'D\,^ 
xmm=s:mmvnit)^^w-mizmm'r^o :^mm\t. mx 

[0 0 3 2] Diai«;>jli«iSa2ti. :r-x^:tffi-^S 

x;p5'->i^v^iB-rsx;i'^>'i^-7^iiS2 o i> 

iS' V ^ V^P L i »aigl5 2 8 <D m;^m^ i 
•r^ji#S2li, «S»S2 lcDtB;^ff^^PWM (Pu 
Ise Width Modulation) ^iS-r-5PWM^il|g§2 2 

pwM^wbfem^s 1 ^VR'&<r>-K^^<r>m^^2\zv^ 

^-f^T.'i y^>if=Ei^D.-)V2 3 t. PWM^Ubfc 

20 m^s 1 ^m^<D±^-^(DmEEiz^^-r^^i<Du^jv 

^glS24t, 7.-f y^>if=E:z^a.-)V2 3Xm^(D:k 
^•S\zm^^vrzm^S 2 SBr3£©;*:*$©«fflzlE«l'1- 

^m2(Du-<)i^mm2 5 1. mie)i^^)v^m^2 4 
(Dmtim^s3 sasw. 2 © 2 5 ©£B;/3«^ 

s 4ti-^^^L^±.ffiK)^^<D^^kmmr^tL±m^m 

m2e,t. mi(Dv^)V'^^m2 4(D\}&tsm^szlB^JS 

||2®l/^Jl/^^^2 5cDai;^«^S 4*^e>iC*.T*SD 
fife^©M:«-^^ai-r^4T*J0^ffiS§2 7 i[±3&S0 
^HJig2 6<DtB:^r«*S 5Rt;fS:T;itO«itHS2 7<Dffl 

30 fsm^s&i)^^m.^m^n^-t^nm^2st. 7.^v 
^>if=t'j=L-)V2 3xm^(r>±^^\zmi^\.rcisns 

PP (Low Pass Filter) 2 9tSr«>t*, LP 
F 2 9TiSllE<DJli!fe^^^J';5S|^5fe$tl^fl^tt, 

ti3 o\z^^-^n^. 

[0 0 3 3] 't)v^ 'yif^m.m-^m\z-D\,-^x\ii. mio 
[0 0 3 4] i^^-^mmm 20 it. me tr^-r i 

5{w> :t-x-i'^m#;?5^A:^$n^A;^«^ 1 2 0 
40 ;i— x-f *m^taMm^t*«@'rs«^S 1 2 1 

Mffs 1 2 1 (omti^mi^-t^m^^ 1 2 2 1, at 
:5j-sei 2 2 <Dtiiti^mi-<tLxmrm\zm^xmmz^ 
itT^/vi7.mn=S:mti-r^m^^t^ 1 2 3 
HISS oiOi^m^^ ipuvi^ (S'T'fisw 1 2 3 on 

f^i7 0>;/ir) ^ItnWmi^xmM^l 2 1 {IJlMffi^i 

SI 2 3<Dffi:^m^«, Wi%m2 i\zm^^n^, 

[0 0 3 51 ts.^. »aj8l5 2 8©ffi:fj«^S 7SS^^ 

SI 2 3(Dm:^{t#fC*tbT®iE;5:ffl{'^^1-^it:>S;5t 

50 hi^-t. nm^2 3<D\i^Dmnsi ^mFf-itmi2 3 
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[0 0 3 6] ^tz. y'Jl^iy^-^^m^Z 0\t. 0 7 {I 

3 1 1. mn^i 3 1 0mij^m^ifr?>m^<mi 3 

2 1. mw-m 1 3 1 0tiitim^:si.zsm'fit^ 1 3 2 (dhj 
tjim^mw-r^mnmi 3 3 1. mw^ 1 3 3 omti 

mm I'yuv^ («^{t;i§ 1 3 2 cDft#i7 p >;/ i7) ^i- 

it\mn\y'zw.nm 1 3 1 tcjgsm^tuTA:tf-r?>s 

[0 0 3 7] fftBSE 2 8 (DW,±m^ S 7 ft 

SI 3 2(D£iS;'j{t#{I^>fLTiiiE;^Mtr^mr^i£i>S;55 

fe^Ji-^, »tfilf|5 2 8<Dffl:(jfl#S7*S^fkigl.3 2 

SB 2 8 <hM»S2 1 ii(r)XSi\zmm.t^Z.ht.-t^> 
[0 0 3 8] 7.-f <>^>i^^-::?3.-JI/2 3©i!if^ 

-5. 

[0 0 3 9] D®«;f7li4@«a2*Jii^^;?.<-/5^>i^ 

fcJ&tti:^ffi^{I^^^».*S5g^-r*o L P F 2 9 . X 

lf-;^3 3 0RDC^Hia«^©SHl' J;oTt)^^;5i|6± 
■r^o Dii«:^ii1iS2Ttt. PWM^pgg2 2<Daa;^j 

g^>^y^:v'iL-;i'2 3CDtti:^;fi-^S 2cD/i;W7.i|@t3&ve, 

/IjUXitfOSli^r^ffit, X-f -yf^>i^^:Vi-jl/2 3 

Rr/L P F 2 9 J: 0 ^^b;t±a!©/^;P7.it@ 

<7)«liS#«bfefl^S 7^&x;i^3'->;yv^l«ISS2 OH 

^^--KA-yi?!^. X-f y5^>i^^>':i-;P2 3 Tififi 

[0 0 4 0] |ll©^'<;l/^#iS2 4fi, PWM^WS 
2 2(7)ffl;(jM^S 1 Su±7ltO«^aiS2 eStKiTTJtD 
^ffiS2 7[rji^Ufc«^S3{I^^L-, ^2 CD 

2 5 X-f y5^>^^Vi-;i/2 SCDtii 

s 2 £5t±*j 0 ^ms 2 6 Ro^AT^s r> 2 

7{3S^Ufc«^S4lr^M-r^. il[±*«l9^ai^2 6 
ti, m^S 3©S[-fe±*^0fie^i-<i:m^S4<7)S:-&±di!3 

m«iK2 sir'Ki^-r-So *fc, iz:T*ii9^{ii^2 7«, m 
3<D2:%T7i50^^<J:{t^S 4CDi!:t,T*^0fig^<i: 

^S7<£4js-rs, *C7>3^m^s 7fi, 

^Vi-;l^2 3S.t>'LPF 2 9l?0!;#til;ij;i9^^bfc 



(6) 

7 SMSS 2 1 75:43, @iiigl52 8 fS, i^U 

[0 0 4 1] ^(Di:,o\zm^^ntL^mm.-nmm^m.2 

X-Y •;/5^>y^v'i-;i'2 3arKLPF 2 Q^tCj: 
0^4t-S3l*«-«^^l ©l/^;i/^mS2 4, §l2CO^ 
'^;P^lft§§2 5. iz:±7!»5D«^mi§2 6, 5iT;J«0«^tllSI 
2 7StKffffigC2 8 2::fl-LTM@S2 1 - hVN'>y 

10 M^S2 l7!)^&ffl:^J$nfe«^S:PWM|EilS2 

2TPWM^iiL, PWM^p$nfc<t^^&X-f 75^> 

-)V2 3-^LPF2 9^Tfg±-r§S^^»^fl-^tfii-C: 

xJl'^S' v'^-^^HiQ.il® S/N^t$S{t;^-a• 
[0 04 2] S±5!)tD«imS2 6RtK5tTdJO«l 
aiS2 7*^EjgPWM^iSS2 2<Dffl;»J«^S IRIXX 

20 -(y^>if^i^a.-)i'2 3(Daiijmn=^mmr^^m 

f^l(DU^)Vmm^2 4RZff^2<OU^)\,^m?§2 

[0 0 4 3] *fc> ll2£D|li6fiOJg^TH, 1 ^Ot';!^ 
[0 0 4 4] 

30 ^mnmmmmru. /vixiummm^'ommz^f^^ 

^(D:k^^(Dmmzm^-r^m\z. y^- k a->v Ltz 

[0 0 4 5] t.tz. &.±mmizmmvit^z>\z. 
40 izm^mnmi^mmxii. /vvxm^m^^^'^miz^ 

m=S:mwmzyA-\^;-^yi;v. y'ji^^zyif^^m^R 
^<Dmmzm<^-r^mz. y^- ^ \.tz^^m.-^ 

[iaffi(7)ffi¥/d;lttBJ] 
50 [01] *f8§^^®fflb>t:t-x-C^ffi^^lt<i-r-SD 



(7) 



[0 3] *%?«2r3ifflbfcD^1l;^»tiitgSB755«i^-5^ 
[0 6] *fl?^&jifflbfcD)^«;^)ii4Bg«;i^<i^-5^ 

[0 7] :^mm^mmhrzDmm:hii^m^mi)mx^f^ 



[08] ■tm^^n^-t^^±mm<DyU'y i7 

[0 9] x;i/^'->^vS5iSISoyD«vi70T»-5. 

[??^©tsiB^] 

1, 2 Dlgi«;^iiilS««. 10. 2 0 x;!/:?^/^^^ 
^HS, 11. 2 2PWM^iBlii, 1 2. 2 3 7.-f y 
^y^'ti^^.—Jl. 13, 2 4 HI CDl/^;l/^fti§, 
14, 2 5 H2cDU'^;P^^g§, 15, 2 6 i±^s 
0«^mS. 16. 2 7 iET^SO^ai^x 17. 2 8 
mii^> 18. 2 9 LPF. 1 9. 3 0 7.\^-tl. 
104, 113, 133 UaM-^. 10 0. 110. 1 
2 0, 1 3 0 A:t>S^> 21, 101, 111, 12 

1 . 13 1 mwm. 1 0 2. 1 2 2 m^^. 1 0 

3. 112. 123. 132 10 5. 11 

4. 1 24, 1 34 mmm^ 
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